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^ ^^^^ ^^^]^^^ ^^^J-^Hl^i #s] ^1^ 
^ ^ o.^. A-^ti ^^S. ^^2] ^efl^J*^ ^Pi}^ 

S-^B] ^^5r>Jlx^l- PLPofl irf^ ^^oj^cfl cfltfl 3.^ ^M} 

5fl*ai:<^l tfl^ trfola^AlEl ^a>c:>l^# ^^^o.^.^^ ^^^fl^^^ a>^*>^ 
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'cJ'^ {Hybrid Automatic Repeat Request Method and Apparatus for Improving Data 
Communication Systems} 

^ 3^ ^ ^^^^ «^i<^i 14^ «c^^* n^A * 

4^ ^ ^^^^ ^^1 <^1<^1 ^-g-^ 
4^ <^11: ^<^^3. 9X^ s.^. 

^JL sd^ s.^. 

^Jl 
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1020000062155 #^ *a^>: 2001/10/23 

£ 7^ ^ ^^^S] c^]o\] it).^ E-ltl ^s.<^] rt^.^ A-]a. -^^1- ^S^^ 

:£ 8^ ^ ^^2^ c^loi] 4^ ElJB. -^^oi] 14 s. A-^w. 

£ 9^ ^ ^^1 <^1<^1 4€- ^Ji<Hl 14=. A-^w. Aj>^^ 

£ 10^ ^ ^^^1 ^A] c^lofl 14^ o. A>-g-*l-^ t\]o]B\ 

£ 11 ^ £ 12^ ^ ^^O] ^A] C^IO]] 4= A>^^>^ 



<12> ^ ^^Al^^e^o]lAi dlolE^ ^^^^1 ^ «ol-'^<^l 

^^1 ^o]B\% ^^^m ^<='fl -^^7> ^^Jtt iHlolEl^l ^^^1 

<13> O.^ ^^Al^^^oflAi^ C-flolE) :i-Al^ ^4-. 

7l^1^o.^:f-Bl forward) ^1]^ ^, ^-§-^1] ^(DCH: Dedicated 

Channel) ^fl^# ^^%^<^> cfl^^l^i 3ifl^# ^a1^}7|1 ^7] 
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^A^A]^^. ISDN, -il-S-KDigital cellular). W-CDMA. 

UMTS, IMT-2000 -f-^ ^^^W. ^] ^, <^]^^^ ^^^<^^ ^fl^^ 

^j-^ ^if^o.^. ^>^i^, ^^7} n^A^] ^^ 

^HHARQ: Hybrid Automatic Repeat Request)^ Al-§-sr>^ ^M^^ -2-^^>7ll 
^cf. ^7] ^M^lJ-^olf*- -2-^ ^S(FEC: Forward Error 

Correct i on) s^- ^]^] ^^]^ 2fl^^ -S-^^>^ ^M^«J-^(ARQ: 

Automatic Repeat Request)^ 3.^ ^}-%-^}^ '^l^ ^#^^1 

5fl^ (Channel coding scheme)* ^>-§-^>^ cjl^lBl ^^Jl#^^ , ^ 

throughput)* fe<^lJl Al^^sgo^ A^^^ 7fl^i&l-7l ^t!- ^7] 
:^AiAl>:,EfloiiAl A>-g-sl^ ^S5l-«o^^^S.^ ^^^^^ 

(convolutional codes)M- B^JS. ^5L(turbo codes) FECS ^fl^ 

atb, *>«^lti-e|H. ARQCHybrid ARQ)«j-^# ^>-§-^>^ Al^e^oHA^ ^^Jl* 
(throughput)* 7fl^^>Jl^|- <a^^ ^^(Soft combining)* ^^-l-g-s^Vn^ <=i7loil^ ^ 
7}^] 1J-^<^1 7}^t}t^. ^ packet diversity combining(3}l^ rfo] 

wlA]E^ ^^)* >^>-g-*>^ packet code combining(4 

^ ^^)* ^>-g-*>fe «oi-^<^li=|-. '^^V^^^ ^] ^ «cJ-^* S.^ Soft Packet 
Combining('S^^ sfl^ :^-^)o]e]-jl ^sr}n^ o] ^ ^Vy] packet diversity 
combining ^J-^^ ^7] packet code combining 

sub-optimal «J-^ol^l^ ^o]^^ ^^^] ^^^^^ ^^<^1 
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1020000062155 ^^ ^^f: 2001/10/23 

<i5> ^.^v^ o.^^ Packet ^^s^>^ ^l^^oilA^ ^^JL# (Throughput)* 

^7}^^f]7] ^n^^^ <a^^ 4^ ^s. ^>-g-^>nf. ^, 

Packet cfl^><^ R9l ^S. ^^^>J1 ^^if ^ 

^^5]o^ ^ sfl^jzf <g>^^^^ (Soft Combining)* 1}-<J^* ^tl"^. ^l^q] ^^11 

^^S)^ 311]^^ Cf^ «-S7> A>-§.:t ^ ^, «j- 

^^-i:*^! N7flsl 3tfl^^ ^Ai^ T^o. 2^z^o^ ^>-g-^>^ ^S: 

^(effective code rate)<^l R/N<y ^S.S. ^JL^AS.-H ^JSlsl-o]^ 

(coding gain)* ^1- . 

<16> tiVTgofl sj)^ rfoja^AlEl zl-z]-o^ ^^^>T^ ^^s)^ Packet ofl cfl^H 

^^^o] Roi :^o^^ ;^^*>j7 ^J:^ ^4 ^Ai^ sfl^oi] ^^7> ^#s] 

^(Soft Combining)* «J-^* ^tbi^. :^<^^ 

^^71- AV^^t:]-. u^E^A^ 3rJ)^ ^^Iwl^lEl ^^^fl^oflA-l ^^o^ Symbol 

Averaging (^l:<^m^l ^^^Jl-^)^^ * ^ ^-^^^ ^^^1- ^Aj#^(soft 
output)* ^^^-^S.'^ ^-^^n^^ ^fl^cHlA] ^^7fl5l A] 

** ^^^^^^ n^-^A^ ^fl^<^lA-1 c|-#Aj<^l^(diversity gain)'?]-* 

^oflJE Code structure(3:^ t^S)*^ k}-^ ^7}^ Coding Gain(S^ 7ll<y)* 7> 
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<17> 3l1]^^Al A]>,^oilA-1^ ^^O] ^o]^ Hfl^ofl Cfl^-^ cfo] 

H^AlEl AV-g-s:]-^ ol O.D^ ^7]tt^VAlo] IS-2000 A] ti]-^7l«^^^ UMTS 

Ali^ ^cflAi oj&l^ «^V^ol ji^slJi o;icf. nem- o]^ 71^2^ 3r|]^^^ 

A>^g>^ji, 7j^«.s2] Ro] 

(codes)l- ^>-§-*>^ ^^<H1 ^>7l 3fl^ CfojW^AlEl Af^^Vcf ^ 

<^1^^1 ^1^51^1 ^71 xfl^ojo^i::]-. ^, R=i/3 A}^^}^ Al>.^ollAi ^M^o] 7I- 

1/6 -^S:^* A>-g-^V^ ^-f A^^^].o]7> ZIB^ 3^1 nfl^ofl ^^o^ 

(Forward Error Correction Codes: FEC)S. ^S.^: ^>-§-^]-^ ^-t-<^1^ ^]^] 

(iterative decoding)oll ^ Shannon limit<^l e^^>£-^ 

^^^^ ^><^17> 7]^^ -^^ 

(Convolutional codes)^!]-^ ^^^Ml ^;cfl*>7l i^^olcf. o]&|t]: 

^^^^ ^1-§-*>^ sfl^^^ Al>,EfloilA-1^ E-l:a. (Turbo codes)* 

^V-g-^fe 21]^ «j-Ai^ ^^^>^ ^o] A^^^ *g=>a-^l7l^ ^^^o] ^cV. 

<18> irj-el-A-l ^ afl^ ^[^(Packet Code Combining)-i: 
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<i9> • ^ ^^s] cf^ s-a^^^^sl ^^(Packet Code Combining)^ 

7>^^^S ^>-g-*m ^1^^^ ^l^^^l ^cf. 

#011 i^e^- 7>^2^ ^>-g-*>^ -g:'=g*>7l ^ti- ^^^M^ nJ-^^ SS. 



<2i> oi^> ^ ^x^o] wv^^tb ^^1 <^1* S.^^ ^^sq- ^711 ^ 

<22> Z]- S^o^ ^A^^^=.611 %^^^Mr ^7>M ^^i^ 



1. Packet Code Combining 

^^*}^ Al^^^oi]Ai miojEl Jl^^^, ^ ol^^(Throughput)^ 

^7>Al7l7l ^SflA-^ <g^^ 3ill^ ^^(Soft Packet Code Combining)* -^V-g-tb 
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1- ^^*>J1, ^S.^ ^A]^ 3ifl^<Hl ^^7} ^#s]^ oil- ^^Al7l^l 

Ujl ^d\] 71] # sfl^^ ^^^^^(Soft Combining)* ^■ 

^(effective code rate)<='l R/N^ ^S.S. ^^tt ^J^^-^S.'itl 

^(coding gain)# JL^» ^fl^ ^^(Packet Code 

Coinbining)olti|-. 

olofl tii-Tgoj] 3)]^ cfo]wlAlEl ^^(Packet Diversity Combining)^ 

sfl^oil ^^71- ^#5)^ ^-f o]* ^-1^^ ^ 

^ ^11 ^^^lo] ^311)^32)- ^>^^^^(Soft Combining)* «J-^* ^t!:^-. 

AjEl ^^(Packet Diversity Combining)^ ^^^fl^^ll^i 'U^^ ^1- '^l^-i^l ^ 

(Symbol Averaging 1- ^ 9X^. ^^^^ ^^^#^(soft 

output)* ^*^^ JL^l-^ 211 o]^ ^fl^<^l^i ^^7fl2l 

^1-* ^^^-^.S'i*] ^^^^ ^fl^«Hl^i ^l^i)^ 1=1-^^^ (diversity gain)^ 
* A>-§-^|.^ ^ ^ ojrf. *>^ln]:, >^7l ^^(Packet Code 

Combining)^ ol^ltb c)l^<=1l£ ^S. ^S(Code structure)**)] 4^ ^7l-^ 

-^S^ ^(Coding Gain)* 7}^lJl ^nf. 

^^ll^M^ ^^Al^^^oflAi^ ^^o^ -g-o]^ nfl^ofl cfl«.«- 2fl^ rfo] 

a^AlEl ^^(Packet Diversity Combining)* A]-g-3r>j7 ^0.13^, ^7]^^^9] 
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1020000062155 ^^ ^^>: 2001/10/23 

IS-2000 Al^i^uij- «]-^7l«j-^Sl UMTS ^1^^ -i-^l^i '=>]^^ ''^^<=>] JL^s)^ 

(Convolutional codes)* A>-g-*>^^ <^}^^ ^7] ^^^^51^ 

(Convolutional codes)^^ Ro] A>-g-*>^ ^-f<^l risl ^ 

^t?: ^^(Packet Diversity Combining)^ A>-g-*l-^ ^-fSi]- sfl 

^ ^^(Packet Code Combining)^ >^>-g-*><^ 1/6 ^^^(code rate)* ^>-8- 

^>^]7> HB^ a^l ^71 nfl^<Hl ^^o^ j7^*}c^ 
cfolu^AjE^ ^^(Packet Diversity Combining)* ^>-g-*>^i=f. 

HSiM- ^^^^j^Jl (Forward Error Correction Codes: FEC)S ^^Ji 
(Turbo Codes)* ^>-§-*>^ ^-?-<^l^ ^^l&ltb 7l^S] 7l]i^4^ -S.^^ 
rf. 2lli4*>^ /^7l B]:^ ^:^(Turbo codes)^ ^:s:( iterative decoding)*^] 

n >^^:^ol Shannon limit<Hl e^^>:£^ ^^^1^ FEC<:>1d^. -¥-:£*<^1 
^^^^ ^>^17> 7l#Sl ^ig^^^ (Convolutional codes)^^ ^^^>7ll 

"11^^14. ^. e^-^S. B^jy.^:^* A>-g-^>^ 3)]^ 

(Packet Code Combining) «o><i^* t^^*>^ ^A^] ^M^* i^^>^ ^^^^ ^1 

^^o^ 3fl^ ^-^(Packet Code Combining)* ^:&* €^l^>7l ^ 

t]: ^J-'^* ^1^1* <^l5l^ ^^1- ^]-g-*><^ il^(Packet 

Code Combining)^ s^l)^ cfojij^AlE^ ;a^(Packet Diversity Combining)* 
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ofl n^-E^-A^ 7>^^0.^ A>-g-^l-^ Al^^-i- ;«fl^^>Jl, O]^^ Aj^,^^ ^'^^>7l 

1}-^^ ^s.£#oii t^n ^^^^ 

<29> ^ ^1^*>^ 3fl^ ^^(Packet code combining) if sfl^ cfo] 

tJ^AlE^ ^^(packet diversity combining)* ^^^^fl "^^^^ 7}^^o_^ ^}-%-^} 

<3o> d\]^ ^o] R=l/5 E^:a.«-:£i- A>-g-^>^ ^]^^^ Afl 

c^A^ ^^(soft combining)^! ^tfl ^S.o](code word)^ ^^1 -^J:^ 

(overall code rate)©! 1/5^1 ^7]77}^]^ ^S. ^^(packet code 
combining)* <=>l^^ti ^fl €^5]^ sfl^^<^l tfl^A^^ ^.^ 3ifl^ cf 

^^(packet diversity combining)* A>-g-s>ji, oHa^ sfl^ ^ 
^(packet code combining)* ^V-g-^Vcf. ^, ^^^>^ sfl^o^ ^S.^ R<^1 

1/3^ ^-f cf* wi -Sl^ aflc]]^ ^^*(Overall code rate) R^] 

1/5^1 ^S.^ ^^^] el^aTa^l (redundancy)* ^^tb^. ttj-sl-^i n^^^M ^7)]^ 
^^#* S.^ ^^^>^ ^^1 ^^*(overall code rate)^ R=l/5ol , zl 
©l^^l ^^^^ ^^A^<=^] tfl^Ai^ zl-z^* tiV^sflAi ^^tlrcf. tt^, ^^7]^ 
2fl^ t:fo]tf|AlE^ ^^(packet diversity combining)* ^}-%-^ R=l/5 ^:5:* 
(code rate)* 7]^o_s^ 71]^^ sfl^^ sfl^ YJl ^"^(packet code combining) 
* 

<3i> <ati>^o.^ ^^^^^ -^^(convolutional codes)^! ;g-^oll -?-J:*(code 

rate)ol ^-f ^l]^ ^o^u^aIe] ;i^(packet diversity combining)3il- afl^ 

^^(packet code combining) ^}o]d\] ^}<=>]7} ZLe| 3.^] 
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1020000062155 ^^ ^^>: 2001/10/23 

3.^, 3fl^ ^^(packet code combining) sfl^ ^:^.o]tHA]E^ 

(packet diversity combining)<Hl ^]^}^ '^^tt ^^^^ '^l^'^l ^l^^i^. "^^^^ 
^]^^ E^ti:^^* A>-§-*>^ Hybrid ARQ I I/I I HI ^-§-^H ^"^^ 

#(throughput)^ 7fl>Jd* ^-i: ^ 

£ 1^ 5£)1^ ^J: ^^(packet code combining) l^^^f 3fl 

^ t:fo]B]AlB| ^^(packet diversity combining) ^>ol# 2i<^ 

^ul S^olcf. <aa]-^o.^ ^^tb 4]!- <^m^l (coded symbol energy) 

Es^ ^^tb -^:il^(code rate)^ "4 ^^^^^ ^JKconvolutional 

codes)fi]-^ b1:B.:^S( turbo codes)^ ^^^( performance)^ ^^(iteration) 

^1^^^ ^-T- Shannon Channel Capacity limit<^l e^*]-^ ^ 
^-i:(code rates)«^l ^^l-^i ^l^f]:i=f. ^-^f^i ^"^t!: Es# 7M^^ ^-f 
^S^dow code rate)^ Bl:a^J:(turbo codes)^ ^5:-g:(high code rate) 

s-o^ «-3:^ol R=i/3ollA-1 R=i/6S ^-f Shannon Channel Capacity 

limits ^^^fl^i n. ^}o]t ^ o^t^, o^7lA-1 ^o^§ 

HARQ» ^\-%-^}^] ^ ^IS-^}^] Al^^o^ 71^21 

■i:(code rates)^!! ^^o] RS] ^^s. ^1- <^ll 

H^K symbol energy)^ ^^^] HARQ# A>-g-^>^ Aj^^r^ 

^M^^>cf ■^<at!: ^1- <^1M^1( symbol energy) Es* ^>-g-§l-°S R=l/3^ 

^-fM- R=1/6S1 ^-^M- ^^tb 
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1020000062155 %■^ ^^>: 2001/10/23 

^1- <^1M^1( symbol energy) Es* 7>^t:f. n^-e^A] , R=i/3^ 2^ ^jr^^^i 

cfo]H^AlEl ^^(packet diversity combining)*}^ ^-r-^ AWGNCAdditive 
White Gaussian Noise) ^fl^'^l'H Es/No^<^l^i ^tfl SdBSl ^^l^^ 7}^^. atb. 
R=l/6 >^l-§-*>^ 71^51 R=l/6-^^5l oilM^l^ll 

Es/No^<^l>H 3dBS] o]^^ 7>^]S.S. o]^ ji^^}c^ tilJiisflo]: ^cf. ttj-e^-A^ <^a}. 
^^#<^1 4€- -^^^ aliH^lAl ^l-g-*>^ Eb/No» 7]^ AS zl^ b\ 

R=l/3^ cfclHlAlEl <^l^(packet 

diversity combining gain)-2.S +3dB i^ll^Cscale)*^] o]^5)jl, R=1/6 ^ 

^^S.^ ^A]:£ R=l/33)- ^<at!: ^1: '^l^'i^l* ^>-§-*>^ 7}^^^]^^ +3dB i 

?ll*a(scale)<^1 oj^slS-S. Eb/No# 7l^AS. ZL^ R=l/3 B^ja^f-JLS]- 

R=l/6 B^ja^ss^-o] ^}^]7} 2(1^ ^^(packet code combining)*^! 

*m ^1-<^17> ^rf. ojE^^ -^^#<^1 ^l-'^l^ cf#^ Shannon 

Channel Capacity limit<^l 7}^^}t^ , ^>ol^ 

minimum required S/N^ ^>-§-*]-<^ ^ 5^1=^-. 

<33> 2. Minimum Required Eb/No for code rates 

<34> ^^^'^l Ro]jl, ^S.7]S^ 3.7)7} nfl-f ^ E^JB.-^^* ><>l"g-*>^ Al^^^oilA] 

^^7} ^^g^-^] (error free) ^11 ^l^§>7l ^tb 

Eb/No^ *l-7l2l <^tl-Ai i>ofl o^^i] ^^S)<H ^ ^ 
<35> 1] Eb/No > (4R-1) / 2R 
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Eb/No ^, minimum required Eb/No» t}7]s!\ <S. 1><^1 

<37> 1] 



Code rates 


Required Eb/No (dB) 


Typical Eb/No (db) for BER=10-5 


3/4 


0.86 




2/3 


0.57 




1/2 


0.00 




3/8 


-0.414 




1/3 


-0.55 




1/4 


-0.82 




1/5 


-0.975 










0 


-1.62 


NA 



<38> ^7] <a l>oll>|S^ Typical Eb/No^ ^^71^^ B.7] Lo] 1024^ 

t^l Bit error rate(BER)7> O.OOOOmnf 3}-7fl ^>7l ^sflA^ ^^5]^ Eb/No# £ 
^<^]^. ^y] <S. l>^]^^ ^<=^^]JL $!X^ w>sq- rc] 3/4, 2/3, 

1/2, 3/8, 1/3, 1/4, 1/5, 1/6^ ^^<^1 z^-z^-'Hl Eb/No^ ^z^- 0.86, 

0.57, 0.00, -0.414. -0.55, -0.82, -0.975, -1.084(dB)'a^ ^ ^ ^^1-. SE^, 
^7] <S. l><^l^i R=l/3^ ^>-g-^>^ Al^i^ai)- R=l/6^ ^S. 

» A>-g-2r}^ A]^iE^ AVolo]]^ 2]^^ 0.53dB ^>o]7> ^ ^ 

^cf. <^1^ Shannon limit<Hl ^^1 7]-^?!: 4X71 

^tV ^>oloi] ii).s.^ R=2/3 ^'^V-S-^Vji 5J1^ ^^(packet code 

combining)^ ^1-§-^>^ ^1^^^, ^'U^ ^S.^ R=2/3# A>-g-s:>ji sfl^ cfol«l 
^1^1 ^-^(packet diversity combining)* ^>-§-^l-^ a]^^ ^>c,]o]]^ <^ 1.12dB 
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^ 'a^l-: 2001/10/23 



Si ^}^]7} ^ ^cf. t}7]9] <S. 2>^]^^^ w. -^Jl-i:(sub code 

rate)S. R=2/3# a>^*].^ aI^^oiia-^ ^^o^ ^M^^ ^}-%-^ ^'^^] n^A 
^^(packet code combining)^ ^>-g-^>^ Aj^^jif ^<U^ R=2/31- >^>-g- 

^>Jl 3fl^ c^-olts^AlEl ^^(packet diversity combining)^ ^>-g-*>^ ^1^^^ a> 



<39> [S 2] 



I terns 


Packet Combining 


Code Combining 


Mother code rate Rm 


1/3 

(X,Yo,Y'o) in Figure 1 


1/3 

(X,Yo,Y'o) in Figure 1 


Block size (L) 


496 


496 


Maximum number of iterations 


8 


8 


Number of transmissions 


2 


2 


Actual Tx code rate Re 
for each transmission 


2/3(by puncturing) 
See section 3. 


2/3 (by puncturing) 
See section 3. 


Redundancy selection 


Identical pattern for all 

transmissions. See section 
3. 


Different pattern for all 

transmissions. See section 
3. 


Soft Combining 


Packet diversity combining 


Packet code combining 


Gain through retransmissions 


Symbol repetition gain 


Coding gain for low rate 
codes 


Minimum required Eb/No 
in Table 3 


+0.57(dB) 


R-2/3 +0.57(dB) 
R-2/6 -0.55(dB) 


Required Eb/No at 2'nd 
retransmissions 


+0.57-3.0(dB) 


-0.55-3.0(dB) 


Relative performance gain 


0 


1.12(=0.57+0.55) dB 


Simulated relative gain 
(@ BER=10-5) 


0 


2.5(dB) 



<40> <S. 2>o)l'H ^><^17> 1.12dB<^l:E.5. Blja-^S* A} 

l^el-^i ^^d\] E-1:a.-^^# A>^^>^ 711^^ A]i^c^lA-^ Z^-Z^-O^ ^ 

^<^1 A>-g-^ A-^ti. oil- sfl^ ^S. ^^(Packet Code 

Combining)^ ^S. ^(sub code set)±S. ^}-%-^}^ Sir^i ^]^]^ 
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«- ^S. ^^(sub codes set)^ A>-g-f-o.^-^ -g-<a^ ^=f-^^ ^1 

A^^^ ^rfl^ 7l]'aAl?J ^ o;ti::f. 

<4i> o]^> ^T^s]^ :£ 7 tfl^i £ 9^ ^ ^A] c^]oii tc).^ Ei:e. ^^^l^iI rc}- 

^311- ^ ^ ^^11 Ai:a «-^(Co)» ^5^^*>7l ^tb ^^>°l3i, ^7] £ 8^ Ci 
~ Cs-2» ^S^^*>7l ^tb ^^Ho^, ^71 £ 9^ A-ljH «-ji(C3_i)^ ^^A^^]. 

<42> ol^> -M^s]^ ENCl(ol*> >111^^o]e^ ^1^)^ A ^i-a ^JflS^^l- 

^ ^^^S. ^^^M ^^^^ >§^^^(systematic part)^]- ^llsflslEl^^^dst 
parity party)^ H-H}iflJl. ENC2(ol^> ;^]2^^ol5l- ^l22fl&|El ^ 

^(2nd parity part)* M-E^-^cl-. , £ 2# %i-S§>^. ^7] ^j^o^^-^ 

^ 'x'olJl. ^71 ^llJ^s^Ei:^^^ -yO'/y'l' ^71 A2n^]^^^-^ 

•y'O'/y'l'olrf. 

^J:^ Rmax» ^^^cf. o]^ A>-g-3:>^ t-flolB] EljojEoj] o] 

«fl^i ^^^^ "^^^ ^<=>\^]^ ^o] ^A. ^^^^ ^s.^ 

Rmax=(k/n)^ Mtifl7> ^ ^ Rmin* ^tb^. #^ 

^:&*^ <a2is. ^ Sl-^H- 1/6 1/7 <^1^>S] ^f:^^* 

^>-§-tbi^. Elja. -^^51 R=i/7 ol^Hl^i^ ^:li<^l Til 

tlCCoding Gain)ol JE^^l^ :e.<5l7l r^^olcf. zl^jl, ^a]^ ^^7lsl 
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^^#(R, S. ^tbcf. ^7] «-5:^(R)^ ( R>Rmin )ol 

<44> ^7] ^ cfl ^^^(Rmax) ^ -f^#(Rmin)^ ^tb ^, 403^/^1 ofl^i 

<46> ^V7l A^ti. 711 T^t!: ^, 405^:^l<^l^i "I'S 3:7l2}-§>JL, 407 

^T^loflA-l C(=m>k)» ^^ttcf. ^7] Z^- A^ti. DflESJ^ol 

(column)5l a.7l* ^7l ^7] ^^^^ ^tfl ^^^o^l e7l*>a^ ^ 

^5)0^:511:1-. <^1# #ol, ^1-71 ^cfl 3/4 ^o.^ 3.6,9....7> 

€ ^ ^-^1^, 7>^t!: 371-i- ^ ^1^51 ^o.^ ^^j^i:!-. ^7lAi, >^7l 

^tfl ^S^^ 3/4S 7>;^^>5i7l '3'J^S. ^^^4. ^slJl. ^7] 

m^f ^7l ^i:fl -^S^l-^(n)^ Ns» ^^^^t^. ^7] 

<47> ZLe^ZL. 409^^1<^1>H ^7l Ns7l- ^7] C :e.Cl- €-:^l# ^Al^Cf. PllM^>iOllA-1 

atq-^ ^7] -^irs] ^7> ^^:a.^l-si 7fl4^# S^nl^Vjl. 

^. ^-a, 413^:^15. ^'^^H ^7l Ns7> 2^11=1- €-^1* ^^f^cf. 
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71 ^^9] ^7} ^o]S. 27fl <:>1^'?1^1» ^AVtVcf. n]:<a, 2 ol^^o]^, 415 

^^IS. soil S]^ turbo ^^71^1 ;H] 1^SL7]^ #^ ;*lll-^ 

^4 turbo ^S.7]9] ^12 ^3171^1 #^ ^l2:^^<:>llAi zl-z]- ^^t!:i=f.( 
^-8: ^^*>^1 ^^^) ^}7] 3^]^ parityHl- ENC^l parity ^1- ^ 

<48> p A'3./2 1 £7VC1 C^^+p^arAvCv) 

3] L J ENCIiparityy 

<49> >^7l •2' ticf 2]-^^ 417^71]^ ^^^l-<^ %7\ 1^^ ^7>A]^ >^ 

<50> Ns7> >a-7l CiCf 411^;^!^ ^^*>oi ^>7l Ns<Hl-^i %7\ C 

7i^^ cf^ ^^^^sl-fe £^ 2<^lAi :a.^oi ^. 711^ ^^^^ 

(Component code) ENC14 ENC27> i^lS ^^^i <^^^ t^S:^^ 

^^olc^.. tr}-5}A-1 ^7l Ns<^1>H ^7l CI- ^^a:?!: 2ir«^l 2^-c\ ^ov^ ^-^ I7ll5!l 
^1:^><>1 A>-g-^ ^ ^Sl-^i ^'^'l ^ ^-f^><^l 7>^€r]-rl- 

. <:>1 7fl^ ^1-^ ENCK^^^^ 1)^ 3fla|B]:^^oil %^^\^ «j-igo] 

Jl ENC2(-^^^J: 2)^ aflB^E] :^^cil ^^3:}^ «c}-^<^li4. ^slH" ^ 

ENC2( 
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^^^S. 2)^1 3^fls^E^ ^#0] oj-el-A^ o] 

codes)7> siji B]:aY^7> 7>^i^ El:a«?lBiBlwl ^l^^V^l ^ 

(systematic symbol ^=^3^jji ^^o] ^>-g-5l^l ^.5.5.5. ^S. 

#^1 1^ ^^7> io]^s. coding gain)<^l ^ 

uncoded system ^4. ^sl-^i ^^tt ^^y] Ns<^l^i ^J-7l 

oi^i-o] s\o]o^ Bi:a.-^^^ ^^^^ 

<5l> inV<^^ ^7} 411 ^^srl-^, 419^^1^ ^*Ss><:^ -^-7] C7fl^ ^Jii^l" 

421^^1^ ^^^H ^>7l 4<^1 ^llsfleiEl ^]2s^B\^ ^ 

^ ^S.^^. t}7] 4^1^-1 parityel- ENC 

^ parity 4^1: ^t^1<^1^. 

<52> f (M^-Cry/T. "I ENCKjyarityy 

<53> Ef^2«?l ^4- 423^7?lS- ^^^}o^ *1-7l 5<H1 ^Ulsfle-lEl «-^aZ}- 

cf. *>7l ^t}-^ 5«>)lAi parityel- ENC^ parity ^1: -^^-i: ^^^4^ 
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<54> |- aiMs-Cry/(a-t-b^ "I ENCl (j>arity) 

L b(iMs-C:>/(ja-\-b^ J ENCKjfarityy 

<55> 411^^1^ ^^*V^1 ^le^ Ef^oi] 4ei- ^ 

ENC^ parity ^^tlr^^ 
<57> tV^, Bl-<g2^ ^-f 427^;qlS. ^7] tb 423^;^lfif ^^^>7fl ^ 

5S1 -yrJiel^^ ^^^Vc].. 
<59> >^7l £ 8^ %3=.^\^, 501^7^1 <^l^i o]^ ^^^^ TjflEs^^s-o. ^3^^].o^ Tgje.^ 

cf^ B>S 507^;^! 509^7^13. ^^^M, %7\ ^i^l-So] 2.-^- ^^^A 

'^^A^ 503^;^ls- ^ip^H ^^^^1 ^-e-^ai-i-^ -y^tl-^-. <^7]A^, ^ 

7l ^^Sl^ ^ii^l:^ Nsl^^lHl- ^^^A. 505^;^l<^Mi ^7l Nsoll^i 
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^^7] Nsl^ ^^^}^ Afls^ Ns» ^^tb^. ^7]^^. ^flSo] ^o^^ Ns^ ^ 

<60>>S-7l 505^^1«^1^-1 ^tfl^ 3lls]El ^?!- :f, 501^;^!^ 

Hf^ii^ ^4-, 507^^13. ^^^H ^}7] 7<=>\] ^^nn^]'^^^^- 

^]2^^]^^^^]^^ ^a^tbcf. ^^7l 507^;^! ^ 507^;^!* 

<61> \ 7\r^2 1 EIsrC\(j>ar-ityy 

7] ^ -^3/2 J ENC7.<j>cintyy 

<62> B|-<a2'?l 509^;^] S. ^^§>c^ §>7l 4^*}-^ S'^l A\nA'^^-^A 

<63> \ a(J^^/(a-^b'y'\ ENCZY^jpar^ty^ 

<65> 91- ^2:*>^, 601^;^l<^l^i o]^ ^A^^ nflE^>,s.^ 

^1 ^1:*^ ^^tlri:]-. 0^71^-1, >^7l 711^1- Ns25}- ^^^V 

cf. zi^Jl, 603^;^1<^1>H Ns«11^i ^7] Ns2* ^<0:*H Ns» 

t^. <^7lAi, ^7] AflS.ol ;^^o^^ ^^o] 711^-. l^E^-^Cf. ZL5]J7 

605^/^l<^l^i Afls.ol >go^^ Ns7> 'O-ja-Cf ^^>t!-^-. 
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<66> <^1^ IrOlA^, Al^^ol ;Hl^s^>^ 7>^ ^cflS] -¥-^^ Rmax=3/4olJl, >»-li^<il 

<67>Rmin=l/6 : ^cfl ^'M^^ ^^^jofl ^^^i ^^^c]-. 

<68> M=6/(4/3)=4.5 — > 5 

<69> xrfel-A^ Sub code set size: 5 

<70> {CO, CI. C2, C3, C4} : Rmax=3/4 

<7i> Sub codesl- — > (l/M)xRmax=(l/5)x(3/4) =3/20 

<72> Mxb=5x4=20, 5xa=5x3=15, 4s]-Ai 20-15=5 ^Ii^l:«1lA-1 tt 

<73> Sub codes# ^^^V^S Rmin=3/20ol ^4. ^s^^l R=l/5^ ^:^7l# ^-%--s} 

5^ A^ti. ^:i:<HlAi Systematic symbol)^ X* ^^^S.^ a-^h. 

^» ^^^*>^. ^^7l^ M7fl^ A-^ti. 3.^ ^^^>^ ^^>ai:<^l 2 

«i R=l/5 H.-]^ ^ o]^ ^31^ ^^^t:]-. 



<74> 
<75> 



3. Redundancy Selection 

3.1 Quasi -Complementary Code Set 
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<76> 31)^ ^^(Packet code combining)^ >^>-g-*>^ i:fla^<y ^1:^^<^1^ 

Hybrid ARQ ^l^^o] o^^cf. hARQ Type I, Type II, Type III<^1>^-1 2.^ A^A 
^^(Packet Code Combining)^ ^>-g-^ ^ . ^A'^^ ^\^=l^^ ^^'\ 

(Quasi -complementary turbo code set)^ ^l-§-^^. 
<77> <^1» ^tb 71^ ^^S] ^^tJlm TU( transport 

unit)2l-i ^^^>^ sfl^ ^-^(Packet code combining)^ ^>-B-^>^ ^^l^l 

Hybrid ARQ ^1^^^ ^, HARQ Type I, Type II, Type Ill^H^i^ AA^ TU 
AlTJ>cf o>sflo)] ;{)iAli5l-^ § Bl:e.-^JL ^ (Quasi -complementary turbo code 

set) ^ ^>i4^ ^^(sub code) Z\7\ 

<78> A^^^ 7\^^$i\^ ^71 A>-g-5l^ TU^ 371^ ^^t!: 

^ ^^ozf zi-z^-o^ Aii.>cf o>sfloii ^o^^i^ ^ E^:a.^s ^ 

(Quasi -complementary turbo code set)^ ^'^l-i-t!:^. 
<79> § ja.^ El (Quasi -complementary code) Cq^ 3.7] (code set 

size) S» 7}^-^, AA^ ^i-a ^:&(sub codes) Q.\(<^7\^^, i=0,l,2, . . . .S-l)# 
S^f-^S'^i £ ^J:(mother code) C# ^-^(reconstruct i on) ^ ^ ^T^q^ ^ 
^ o] ^S^* 7>;^m ^11^^ Cq» (construction)^ ^ ^- 

Jis.^ o^nj^cf. c^7lA-l a. :^^2l- ^^7l ( encoder )7> 7>^ ^ 

^*>^ ^-T- § E]:^-^^: (Quasi -complementary turbo codes )e}- . 
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<80> 



Original code C with code rate R=Rm or a code C with code rate R<Rm 



<81> 



UC, 



<82> 



(where S is number of sub codes with code rate of Ri) 



<83> 



<=>>2fl'^l ^ B^ti^^C quasi -complementary turbo codes)* A>-g-^>zL, 



WS. ^2]^}JL 3.7] S.^ -S-^^ TU 3.71* A>-g- 

-i^^ S.^ TU S7l» A>^^>^ A]i^oi]A-loi ^^1^^ 

^^t\-. ol-Eflo^ c^l^ A-^ti. :^^l:(sub codes)^ ^7} S=4o]ji, 2. «- 
J:#(mother code rate)^! R=l/5^ ^-t-» ^^1^. 

^11 § ^( quasi -complementary code set)^ Ci7> 

<85> -^^1 :^J:#(Overall code rate)<^l 1/5^^ ^ ^-?-<^l^ 7M*<^1 

§ -T-:^: ^( quasi -complementary code set)2l A-^a. W-J: Ci7> z]-z]- 

zi ^Ai^ CO, CI, C2, . CS-17> ^cf. o] si].^^ jtfl^ 
(Packet code combining)^ t^^*>^ ^/^l* S^cl^j-cf. 
<86> -711^^4 ^7l^^^ Sf-tb i^^^ ^^^^^ofl ^tb ^^1 ^ 

5:#(0verall code rate)^! 1/521 ^^M- ^-t-<H1^ -S.^^ i^d} 
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^ ^ -T-X -i^ (quasi -complementary code set)^ ^^i^. -^Jl Ci7> cfA] 

aV^£]<^1 ^^£]t»^, Zl ^A^^ CO. Cl, C2, . CS-lol ^cf. o] jij-^^ sfl^ 
cfolti^Al&l ^^(Packet diversity combining)^ t^^^>^ ^^1^1:4. 
<87> - ^ jti^ ^ 3.71 (Quasi -complementary code set size)^ 

^ >^>-§-«: ^ ^^^^^ ^^7]^ 3. ^n^^ 

^c}. o^7lA-1^ S. ^s.-^ R=l/5o]jL, R=2/3^ ^M^^ ^t!" ^ 

A>-g-^>H.S. ^tfl 47fl^ :^^7> ^^^'^^ 7>^^>cf. rD)-el-Ai s=4* a>-§-^ 

<88> 5^1-7151 <S. 3><^lAi^ ^ a.^ Bl:^.^^ ^(Quasi-complementary turbo 

codes sets)^!- o]Mr a>-§-*>^ ^«<]-^ J^sfl^ ^fl^ofl^^-^o^ s)]^ ^^-i:(Forward 
Traffic Channel packet data rates)^! 'U ^]Mr iLo]JL ^X"^. 

<89> IK 3] 



Set Size S 


Code Set 


Subcode Rute Set 


Data Rates 


1 


{Co} 


Cq: Ro=1/6 


307.2kbps 
153.6kbps 
76.8kbps 
38.4kbps 
19.2kbps 


2 


{Co. Cl} 


Co: Ro=l/3 
Ci: Ri=l/3 


1228.8kbps 
921.6kbps 
614.4kbps 
307.2kbps 


4 


{Co, Cl, C2, C3} 


Co: Ro=2/3 
Ci: Ri=2/3 
C2- R2=2/3 

C3: R3=2/3 


2457.6kbps 
1843.2kbps 
1228.8kbps 
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<90> ^7]S1 <S. 3>-& IS-2000S1 lXEV/DV<^l>««i ^Y-^-^ ^o]^ 7>-§- 

t!r ^^#<H1 ^tb S. R=l/5<:>lJl, z^-^l-^l 

w- ^^S^ R=2/3. 1/3. l/6# ^-f^ ^1* ^91 ^^7] 

<K 3><^lAl ^^o] A^w. ^s-i:(sub code rate)c»l R=l/6^ ^-f'^l^ 

3. ^^^(Mother code rate) R=l/5^i=f ^.^-JE-S nfl ^'U^ ^^7} 

A>-g-£)ol, o]^ CoS. K^]^}'^^. ^^^] A-^-a ^Jl^Csub code rate)^! R=l/3^ 
^-f<^1^ 3. ^Sl^CMother code rate) R=l/5Jm- 3.B.S. ^l^^V^ ^l-oltt 

^SL7} A>-g-s)D^ <^1» Co, CIS. SAlsrV^cf. o] ;^ o. ^ 37] (Set Size)^ S=27> 
€^1-. ^M. -^^^(Sub code rate)'^l R=2/3Sl ^-f^il^ S. ^Sl^CMother 

code rate) R=l/5^^ i^fl -^^o]^ ^^7} , o]^ Co, 

CI, C2. C3.^S. S^l^l-^lcf. o] ygo_ ^ H.7l(Set Size)^ S=47> ^cf. z]- 
z^-o^ A^ti. -^:£=-o] ^ a.7l(Set Size) S^^ ^^171^ ^efl^ 3. 

^J:-i-(mother code rate) R^ ^-S^ ^ ^-^t^ , ^3171 (encoder )7> ^sfl^^}^ 
^t^S] ^s.^ o]^(coding gain)^ ^ 9X^. 



<9i> 4, Puncturing Matrix for Quasi -complementary codes 

^ (puncturing matrix)^] <a c^jl- 

<93> 
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Code rates 



To" 



R=l/6 



X 




2 


Yo 




1 






1 


Y'o 




1 


Y\ 




. 1 



NA 



NA 



NA 



R=l/3 



NA 



NA 



R=2/3 



o 




1 


1 




o 


o 




o 


o 




1 


o. 




o 



R=2/3 



1111 
1 o o o 
o o o o 

O O 1 o 

o o o o 



o o o o 

O 1 1 1 

0 o o o 

1 1 O 1 

o o o o 



o o o o 

0 o o o 

1 1 O 1 

o o o o 

O 1 1 1 



1111 
o o o o 

O O 1 o 

0 o o o 

1 o o o 



<94> >^l-7l^ <i 4>oll>^i jac^^lJl 9X^o] R-1/5 E-1:a.^S^ 2. 

Al-g-^>j[i, ^^^>^ R-2/3 ^V^^^Ji 47fl^ 

(information symbols)^! cfl^flA-^ 207fl^ 3.^ ^^#(code symbols)<^l ^^3^1=^. 
^] ^^l^i 147111- ^^(puncturing)^}^ R-2/3 turbo codes)<^l ^tzf. 

^^i^ ^^(packet diversity combining)^ €^ ^fl:^ 

^^(puncturing matrix)oll ^3^^^^ {CO}^ ^M^^l -S-^^ ^^>^- 

^^^fjl, ol§ <gA^ ^^(soft combining)^!-^ ^^1^4. ^^<^1 ^ 

^ ^^(packet code combining)^ ^>^^ ^fl:^^ ^^^1 ^^>4 

tq-€- -^Ir^Ccoded symbols)^ ^^^V^, {CO, CI, C2, C4} 3.^ ^ 

o]^oi]^ <QX\9]. -^A>^].7ll ^^ItH^l^ ^^(packet diversity 
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combining)^ ^}-%-^^. ^^^^ sfl^ ^^(packet code combining)^ 

HARQ Type lll^ ^^^1^ ^^o] oj^^o^^ o]^ofl R-1/50] ^ 

'^l:#(full coded symbols)^ 3.^ y}^]^ ^J:(decoding)7]- 7}^^ ^cf. 
<95> <K 4>^]^^ X, YO, Yl, Y'O, Y'l^ ^o] r=i/5 b\M. 

^ J:2l-7] (Turbo encoder )<^1^-1 #^^1^ ^S. ^1-*^ ^^]^^. 
<96> X: Systematic code symbol (Information symbols) 
<97> YO- Redundancy symbol from the upper component encoder of Turbo 
encoder 

<98> Yl: Redundancy symbol from the lower component encoder of Turbo 
encoder 

<99> Y'O: Redundancy symbol from the upper component encoder of Turbo 
encoder 

<ioo> Y'l: Redundancy symbol from the lower component encoder of Turbo 
encoder 

<ioi> ^ ^^51 ^A] c^]d\] ix|.s- ^^1^01 z]^ -^^^71 (Turbo encoder)^ ^2: 

S. 2^]^^ ^<^^]JL yVfif ^cf. 

<102> ^7] 5. 2» ^ll^^^-?-^7l 201^ 'a^s]^ ^Jitil:^^^ 

^^^^ X, Yo, Yi# ^Bls^tH 202^ ^7] <a^S]^ :^:itilM<i 
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^<H^ fl-^^^l ^«fl ^B^B^^J^H ^l2^^^-^^7l 203^ tl^^Bly^ 

202S-^E| ^7] -^S^^H -¥-^^1: X', Y'o 

, Y'l* ^1- €^/^^7l 204^ ;^ll ^ ^l2^^^^^7l 

201, 203^S.^Blo^ #^ X, Yo. Yi, X', Y'o, Y'l^ ^1 

205S.^Ei^ ;s]loloil >^>7l ^^^-irl-^ ^ 

<103> .^>7l £ 2<^lA-1o^ x'^ ^^^^ R=l/5<^1 

<104> ^7l^ <S 4><^lA^ R=l/6^ ^-^ ^^S]^ -ai:^ 'X, X. YO, 

Yl, Y'O, Y'l, X, X, YO, Yl, Y'O, Y'l ^c)-. ^^^^ ^^1 ^^s)^ 

^S. ^^S] ^>i45l :^M.<^ information symbol )<^1 tii\^}<^ 67l1sl 

Aj^o] R=l/6o] ^t:!-. -^"71 R=l/6^ ^ «]:^ ^flM^^i 

(Puncturing and Repetition Matrix)* ^^7]ci\]/<]^ 2^ X ^1-^ 

^l:"?!^J^^(soft symbol combining)*^ *>M-^ ^<=>11 ^ 

^ttcf. rq-Bl-A^. ^S7l<Hl Al-g-s)^ R=1/5S. o]^^ ^ 

^^o] oilu|xl7>.^7m R=1/5^S» A>-g-^>^ ^-f<^l^ ^^3] ^ 
1- '='im^l» ^]-§-*m R=l/5 ^Jl^l «1^H 711^^1=}. at!: <^l5lt!: 
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R=l/6^ ^ DflM^::^! (Puncturing and repetition matrix)* >^>-§-^-2. 

^11- R=l/6 -^Jl* ^>-g-^ ^ Sitq-. 



431: (information symboD'^l ifl^M 32] -^J:<^1 ^l-o] R=l/3 
^r^. iieii4 z^-z]-sl ^4^011 A>-g-£]^ CO, CM^^ ^}-%-^ €^ ^flS^^ 
(Puncturing matrix)7l- rfs.s.S. ^^^Ife ^^^] ^^S. ^^^IW^ <^ ^ 

$X^. BE^ CO^il- Cl^ <?!^j^^*>^ ^&<=>] "^^91 2«i «>^5lo1 
M-^^l YO, Yl, Y'O, Y'l^ ^^^^ R=l/6<y ^-^^ 

^'U^}7\] R=l/52] ^^7l# ^}^^}<^ ^^7} 7}^^}JL ^oflA^ o1^^ ^^^^ 2. 

<106> >^7lt[- <i 4><H1A-1 R=2/3 ^ ^-f ^^^^ ^1:^ n^^^ 'YO. 

X, Y'O, X, Y'O, YO, Yl, X, Y'l, X, Y'l, Yl 'S]- ^cf. u^-sI-a-I ^ 

^1-^ ¥7fl2l ;=gicH ^l-( information symbol)*^] i^fl^H 3^ 

^air^^l R=2/3 ^>-§-5]^ CO, 

CI, C2, C3^]^^ ^}'%-^ n|lS^i(Puncturing matrix)7> rfs.^^ ^^^1^ 

^Iro] A-^s >^ol^l-r|-^ <y. ^ o;^rf. CO, CI, C2, C3* 

^^M.o] ^^91 X^ 2^ ^^slJl, i4^^1 YO, Yl, Y'O, Y'l^ ^ 

i^el-^i ^7] R=l/6^ ^"a^>7ll R=l/55^ ^:£7ll- A]-g-^> 



<105> 



^M?3: <S 4><^1-H R=l/3 



^1-^ 'X, YO, Y'O, 



X, Yl, Y'l, 
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^S.7} 7}^^}3L ^o\]^^ ^^t!: ^V^*>:e.S. ^^^-Qr ^ ^ 

<107> ^^7]^ <S. A><=]]^^ R=2/3 ^-f ^^5]^ ^s. 'X. 

YO, X, X. Y'O, X, Y10,_Y0, Y'O, YO, YO, Y'O, Yl, Yl, Y'l, Y'l, Yl. Y'l, X, 

Y'l, X, X, Yl, X 'S>\- ^4. nq-s}A-1, ^4^5]^ ^s. 4 

7flSl :^^o] ^^(information symbol ^^}^ 67]]^ ^^o] ^-g-o] AjA^sj^. 

R=2/3 ^4. ^sIM- ^>-g-S)^ CO, CI, C2, C3<=^]^j ^>-§-^ ^ 

^ cflEsJ^CPuncturing matrix)7> cfsjn^ ^^l-^l ^^j^j-cf^ 

^4. CO, CI, C2, C3* S^^^^^^V^ ^1-^ X^ 2^ 

ti>^5)ol ^^sjjL, ^^^] YO, Yl, Y'O, Y'l^ ^^^4. ^-e^-^i 

^>7l R=l/6<?1 ^-f^ ^"^^l-Tll R=l/521 ^^1711- A>-g-^>o^ 4J:7> 7>^3:1-JL ^o\] 



<108> 5. 

<109> 3|)^o] ^^S)^ MEfl^ ^fl^oll HARQ III* ^-g-s>^ «c^^<Hl €=^s:>jl 

^> ^^2] Sfl^o^ ^S-S.^^ ^fl^Sl- ^laj-^ E2fl;^ ^1] 

^^<H1 ^«o^^ ^sfl^ ^fl^^ ^«o>^ ^2fl^ 5fl^* ^^^M 
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5.1 ^^4^21 ^o] ^ i:fl-g-^7fl 

^fl^ol E2fl:^ HARQ III* ^-§-*>^ «J-^<^1 

^> *>fe ^z^-^ 7>^^ o.^ ^ ^rf. <:^7lA-1^ ^^.^ijiT^]. 

*>i4^ 3fl^# 2)1 ^(PLP: Physical Layer Packet ^^*>i. 

t}^^ PLP<^]^ ^^711^ A-^ti. 3ifl^ol ^^1]^ ^ oic].. ol^.^ z^-z^ -^.^ 
(TU: Transport Unit)<^l5l-Jl ^7] z^-z]-o] TU^ 7>^^^ 37] » 7]-^ 

^ ^cf. u^^A^ PLP atb 7>^^«y ^o]^ 7}^ ^ ^cf. 1-^ ^l-q-S] PLPoll t!- 
71]^ TU7> ^S. SX^. tt)-El-Al <i>2floil 71^5]^ HARQ Type III^ 

SI o]i ^^^>^1 ^Jl i^SS]^ ^ 7}^]$] 7>^lJl ^^W. 

^. ^^3^>^^1- TU. 2TU. 3TU. 4TU# 7>^ ^ ^JL. 2]-z|o] 

^-f'^l TU^ wlM^^ TU=768'?1 TU=1536^ ^-f ¥ 7]->^ll- 

7>^cf. ^7lA^ TU=768^ ol^l^e] * (Short Format ) e^-ji ^^i^> 

^, TU=1536^ ^ (Long Format )<5lHf^ tbi^f. ^^l-^i <=>>2fl«=>]l^i 

^ ^ i^(Short Format)^!- ^ i^(Long Format)^! ^ 7>^1 ^-fS ^Tfl 14^^ 

^t^V^. ITU, 2TU, 3TU, 4W «fl^^>^ PLP 37]# 7>;^1 

^ ^-^^ HARQ type III«J-^<^1 ^tflA-^ 7l^t!ri=f. *>M-^ 

PLP<^1 a^S]^ TU^ sicfl 7>^^olri^, l-2l^^^fl^<^l >^1^^>^ ^^#<^1 

^ojc^ <^7lA-l^ ^o^v^ 41- Aj-g-tVcf. tb^, ^l-ufo^ PLP* ^ 
^^>^ ^^^^^ ^^^^S <^l^<H^tq-. <^ 

y]X]^ ^o^^ oi* ^^(Siot)^S. ^^^H, 7l^^S. ^>i4^ PLP» 

^c^-. ^fiJi-o] pLpo^ ^^(siot)^q i<HM-i ^^7>^1 
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7}7] o^lS.>H *>M-^ PLP7> 17]1S1 ^^(SIot)AS^Bl ^Cfl 3271)51 #^1- 

(Slots)«fl «fl^sl^ ^ i£5^(Short Format)^! :^-fSt|- s:>i4^ PLP71- ^^ii 27fl^ 
^^(Slot)o.s.^B\ ^rfl 6471121 #^*(Slots)oll ^^5]^ ^ i^SCLong 
Format)^ ^-fS Jl^^Vt:]-. ois^^ oja] TU=7683l- TU=1536* ^^*>^ 

^'a^Vi^. TU=768c>l sjcfl 16711^ *^(slot)<^l ^^^Hl^-I o]^ 

^ i^CShort Format )<5l el- Jl tt^, ^l^l ^ wll7l-£l^ TU=1536 n^JL 

32 ^^(slot)^ ^]-g-*>^ i^CLong Format )o1h1-^ #^ 

eltb T^^^ ^^^m ^^-^S-^i 7l^^ o.^ HARQ Type III 

21 <=^^s>}.^ ^ ^^17> §^0.14 ^oHl nl-^ Al^^E^o^ o]^^ 

(Throughput) 21 ^21-21-^ ^^tt ^7ll7> Si^^S. ol* ^^*>«^ ^^^1=1-. 



<112> 5.2 SHfl^2l ^ Wj-Al 

<ii3> §>u|.o^ PLpoil o;i^ zl-21-01 ^^^^ -2.#^# 7>^lJl 9X^. rc}- 

Bl-A-1 zi-zi-21 TU<H1 ^^5sl^ ^ 

^^71121 TUS ^^^51^ ^l-^^-2l PLP<^1 el-ul-21 ^l-§-^><^ ^^1 TU 
<H1 ^^S^l^ ^#^H ^M^* ^ 9X^. ^^1^ ^^7l7l- ^4^^!: 

-2.^ ^#^>J1 *^7H1 ^^t}^ :4^<^lA-l ^71 
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7fl2l z^-z^^ TU^I ^-^^^S c>^^<^l itl-el-Al ^11 ^4^51^ PLP ifl^ TU ^^^^ 
<ii4> :£ 3<^^^^^ ^>i4^ PLP7> Br>u|-^ ^^(siot)^ >^>-§-^l-^ ^-9-^ HARQ^ ^ 

:a<^^ji >a-7i £ s^il^i ja^oi ^>i4si plp^ oi^^ 37]] 

#(slots)3}- -^J: (Interlacing) ^^^cf. ^, :£ SoflA^ ^^o] 47]] o;] 

^^(slot)<^l rfl«flA-l z^-z^ ^c]^ 3i)l^ol ^ ^-OD^, ^n^^ ^■ 

ACK/NACK ^fl^^ ^^^cf. nl-H^-Ai ole-]*!- ^2:^1 

z^z^-o] pLp^ Stop-and-Wait ARQ(SW-ARQ) ^ $Z 

-Modulo N HARQ-efJi ^^^>J1, m] icfef^i 9^^1711 ^^(slots)^] ^ 

^ ^^SCInterlaced slots)# ^>M-^ ^>-§-^>7> A>-g-^ ^-^^^ , <5l ^-f 

z^z^o^ ^^(Slot)* PLP^^S^^ ^tt #*(Slot)-^S. Al-§- 7>^3>rf. ZL 

s]!-} ^-f <=>il^ ^>-g-^>^ HARQ Type III^ SR-ARQ( Selective 

Repeat-ARQ)5. ^^3^>d^ , N=47ll2l ^^(siot) cfl'^lB^* ^-1^^ ^]S. 

e)7> ^^7151 A^^cf. n^-ei-A-i, oc^7lA^^ o]&i^ Ti1la.El ^=^7} ^ 

^J^^ SW-ARQl- 7l§o.s nsIM- SR-ARQl- A>-g-^>^ ^-f<^li£ ^'U^} 

<ii5> £ 4^ ^1-140^ PLP7> ^ 7llSl *^(Slot)* A>-§-*>^ HARQ^ ^^«c}- 

62-35 



1020000062155 ^^ 'U^}'- 2001/10/23 

lio^^Jl S^ojcf. ^7] S. 4«^lA-1 M.^o] PLP^ o]^^ 371]^ 

^**(slots)4 Interlacing^ 271)5] ^^(Slot)<^l ^^^i 

M ^^7]^ 27fl^ *^l-(Slots)^ ^^^^> *>M-^ PLP» ^ ^ 

cf. £ 4<^lA^ :a.^ol 4711^ ^*(slot)<^l cfl^A^ 4Z]- >a-<^l^ aJl^o] 

^ ^ Si AO), cfl«fl^i ^^^"el ACK/NACK ^J:7> ^«J-*J= 5fl^^ ^«flAi 

^^^1=1-. n^^l-^i ^]^^ ^S<^1>H PLP^ Stop-and-Wait ARQ S 

7lS ^^^cf. oj&i^ 'Modulo N HARQ-el-Jl ^s^-s}Jl, m] ^^^^ 

Inter lacings)^ ^^*(slots)^ 
<ii6> ^^7l^ 'Sr'a ^^7fl5] ACK/NACK ^m:^} ^imi-C indicator bits) ^<=^]^^ 
<^}=L 7MS. NACKS- ^«oHl^ Sefl^ ^fl^CForward Traffic Channel) 

* ^^^i ^>7l5) <5. 5>^ <S. 6>S) quasi -complementary code sets^ ^>-§-^> 
^ ^M^^l -S.^^\EHfl^ ^l]^o] PLP# ^^7ll^ ACK/NACK ^^:^} 

indicator bits)c>l ^>-§-sl^ "^^S^ ^ 9X^ ACK/NACK^ 

^"^cf^H. ^-f<^l ^^7l7> PLPl- ^^^m TU^ # 

71-^U ^^^^ ^ ^rf. 
<ii7> 1. ^^7fls) TU<^1 tflig-^}^ z^-z]-^ ACK/NAXK Hjm ^<^1a-1 aCK^ 
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<ii8> 2. ^^711 TU<^1 tfl^^Vfe z^-z^S^ ACK/NAXK ^oflA^ NACKS. 

€ TUl-^ ^^^^i <=>] ^ ^-Jd^^^ Aitil:^^^ ^ 

z^-z^-o^ TU<^1 QoS^^ll -f^^^S. ^^t!:^. 

<119> S,:^ 3. ^^i^l-ji;^]. s:>^ pLpofl ^o]:^^^ :^^]6\] A>-g- 7>^^ # H] 

:^^7> NACKS Wl ^^*}^ wjE e ^-^-<H1^ ^7] 2^ 

^^^» 7}^]^ TU» ^^^^S ^^l^t!-^. 
<120> 4. ^, z]-4o:| TU-^l c}]^ QoS» ii^Sl]o>fr>^ ^^^1^ ^^^l^lJS 

^y]^^^ QoS# -^^^l^^i Tm] cfl^ 7>#^1# 

^^ 471121 TU# ^>-§-5>fe PLP^ ^-f<^l zl-z^-o^ TUO, TUl. TU2, 

W3^] QoS# z^-z^- QoSO, QoSl, QoS2, QoS32l-^>Jl 

(QoS0+QoSl+QoS2+QoS3)=1.0<^l5l-ji 7>^§1-^ ^«j-«J= ACK ^fl^S-^B] TU07> ACK. 

M-i^:^l TUl, TU2, TU30] NACKS t^^^ ^-f . 
<i2i> QoSl=QoSl*(l/(QoS0+QoSl+QoS2)), <^7]^'] (QoS0+QoSl+QoS2)<1.0 
<122> QoS2=QoS2*(l/(QoS0+QoSl+QoS2)). ^7]^^ (QoS0+QoSl+QoS2)<1.0 
<123> QoS3=QoS3*(l/(QoS0+QoSl+QoS2)), 71^-1 (QoS0+QoSl+QoS2)<1.0 

<124> S A>-g-^>^ ^Cf. Ol^ <a ^21-^1-^ Cf^Sf . ^VM"^ PLP^l P7ll 

^ TU» A>-g-^>ji z^-zl-^ TUO, TUl, TU2 TU(P-1)b1-^ ^^*>^ ^«^l^i 

NACKS. TUl- z^-z^■ TU(i). TU(j), ... TU(s), i.j,..s e 

{0,1,2,3,4 P-1} oMJL cl-§-^ «J-^oii ;^il^^ ^<^>*>^ TU*2l 
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<i25> QoS(i)=QoS(i)*(l/(QoS(i)+QoS(j)+ .... +QoS(s))), ^7]^^ 

(QoS(i)+QoS(j )+...+ QoS(s))<1.0 
<126> QoS(j)=QoS(j)*(l/(QoS(i)+QoS(j)+ .... +QoS(s))), ^7]^^ 

(QoS( i)+QoS(j )+...+ QoS(s))<1.0 
<127> : : 

<i28> QoS(s)=QoS(s)*(l/(QoS(i)+QoS(j)+ .... +QoS(s))), <^7lA^ 
(QoS(i)+QoS(j )+...+ QoS(s))<1.0 

<129> c]-^^^ Sefl^ ^MCTraffic Channel)^ ^«o^^ ACK ^fl^Cthe Reverse 

Link ACK Channel )S. ^^S)^ ^^7fl^ ACK/NACK ^^^> indicator 
bits) S-^<^lAi ACK71- ^-f<^l^ ^S.^ M2fl^ ^1]^^ PLP* ^ 



<130> 5.3MEfl^ ^fl^^ ^^^S^^ 

<i3i> MBfl^ ^^^^^ PLP^ °11 €^ ^l^>i=l- Qusi -complementary code* 

A>^^H -¥-^Sl-(encoding)^cl-. ^, :^Hfl^ ^fl^^ PLP ^^#(data rate)'Hl n|- 
ej- ^1-71^ <S 5>^ <K 6>^S^Bl ^^51^ ^ 37l(set size)7> ^ 
J: -91 (complementary code set)<^l^i ^7] ^^o]]^ CO^l Al-g-s]ji, o]:Si6\] ^wj- 
^ ACK NACK71- t^o>^ 5l]^(Traffic ChanneOS CI, 

C2, CS-1 , CO, CI, ^ ^#51^ -^^(code)7> ^S(circulating)5l«H 
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<132> IS. 5] 



Data Rates 


blots/ 

PVivG 1 r'a 1 
r Liy o 1 K^a 1 

Layer 
Packet 


Iranspor t 
Unit/ 

Physical 

Layer 
Packet 


Code 
rate 


Repet i t ion 


AtK/NACK 
Period 


ALK 
Indicator 

bits 
/Reverse 

ACK 
channel 


Quasi 
code set 


19.2kbps 


32 




1/6 


16 


2>4 slots 




(Co) 


38.4kbps 


16 




1/6 


8 


2>4 slots 




{Co} 


76.6kbps 


8 




1/6 


4 


2>4 slots 




{Q)} 


153.6kbps 


4 




1/6 


2 


2>4 slots 




(Co) 


307.2kbps 


2 




1/6 


1 


2>4 slots 




{Cq} 


614.4kbps 


1 




1/3 


1 


1>4 slots 




{Co.Ci} 


307.2kbps 


4 


2 


1/3 


2 


2>4 slots 


2 


{Co.Ci} 


614.4kbps 


2 


2 


1/3 


1 


2>4 slots 


2 


{Co.Ci} 


1228.8kbps 


1 


2 


2/3 


1 


1>4 slots 


2 


{Co, Ci, €2,03} 


921.6kbps 


2 


3 


1/3 


1 


2>4 slots 


3 


{Co.Ci} 


1843.2kbps 
mnnn 


1 


3 


2/3 


1 


1>4 slots 


3 


{Co.Ci, C2,C3} 


1228.8kbps 


2 


4 


1/3 


1 


2>4 slots 


4 


{Co.Ci} 


2457.6kbps 


1 


4 


2/3 


1 


1>4 slots 


4 


{Co,Ci,C2,C3} 



<133> 
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is. 6] 



Data Kates 


blots/ 

PVivQ 1 r'a 1 

Layer 
Packet 


Transport 
Unit/ 
Physical 

Layer 
Packet 


Lode 
rate 


Kepet 1 t ion 


Period 


X7^ 

ALK 

Indicator 

bits 
/Reverse 

ACK 
channel 


Quasi 

rTimo 1 f^mpn t a rv 

code set 


19.2kbps 


32 


1 


1/6 


16 


2>6 slots 




{Cq} 


38.4kbps 


16 


1 


1/6 


8 


2>6 slots 




{Q)} 


76.6kbps 


8 


1 


1/6 


4 


2>6 slots 




{Co} 


153 . 6kbps 


4 


1 


1/6 


2 


2>6 slots 




{Co} 


307.2kbps 


2 


1 


1/6 




2>6 slots 




{Co} 


614.4kbps 


1 


1 


1/3 




1>6 slots 




{Co.Ci} 


307.2kbps 


4 


2 


1/3 




2>6 slots 


2 


{Co.Ci} 


614.4kbps 


2 


2 


1/3 




2>6 slots 


2 


{Cq.Ci} 


1228.8kbps 


1 


2 


2/3 




l>e slots 


2 


{Co,Ci,C2,C3} 


921.6kbps 


2 


3 


1/3 




2>6 slots 


3 


{Co.Ci} 


1843.2kbps 


1 


3 


2/3 




1>6 slots 


3 


{Co.Ci.Ca.Cs} 


1228.8kbps 


2 


4 


1/3 




2>6 slots 


4 


{Co.Ci} 


2457.6kbps 


1 


4 


2/3 




1>6 slots 


4 


{Co,Ci,C2,C3} 



<134> c^li- ACK ^fl^S-^Bl ^l^«flA-1 3«i^ NACK7> 

^ Esfl;^ ^fl ^(Forward Traffic Channel NACRofl cfl-§-Sfl>H CI. C2, 
C3^ ^^i^ ^>^ltflS ^^(sub code)7> ^^^cf. , ^^1^^ 
2«i^ NACK7> r|-Al CO. Cl^ ^W^. ACK71- ^^sIt^ ^^-ir 

^;^1*>J1, A]]^^ ^fl^draffic ChanneO^] PLP» ^^tb^. ^fl 

^^oi]A^ A>^5)^ quasi -complementary code ^^<^1 ^^.^.^ ^^7l7> Bflwl 
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^^*>^1 ^^7]s^ ^^y] 3.^ ^^#(Data rate)<^1 ^ 3. 

7l(set size) S<^1 ^^^^ 0, 1. 2. .... S-1, 0, 1, . ^ ^^^S. 
(circulating)^cf . 



<135> 6. ACK ^fl^^l ^3: ^ 

<136> ^«o^^ M2fl^ ^11 ^(Forward Traffic Channel)^ ^^^1^ PLP^Il tj] 

*><^ 7]^ PLP^ ACK 5fl^ (Reverse Link ACK 

Channel)^ ^7] ^^g-^ ACK ^fl^ (Reverse Link ACK Channel )S 

ACK/NACK ^Al^l^ sr>M-sl PLP<H1 ^^^-s] TUi^>cf ^}^^ ACK/NACK 

^> (indicator bit)* ^4^*>S.^ ^ifl 47flSl ^^^^^ TU7> ^11^<^1 
^4^51^ ^"o^^ ^fl^'^l ^l-g-S]^ ACK/NACK ^fl^<^lS. 4711^ ACK/NACK ^1 

M7> ^^^rf. #^ 4711 ol>^Vo^ ^^711^ TU7> A>-g-3q^ ^1 ^'^^V 

^ 7ll^^^^ ACK/NACK ^1^7]. ^^^rf. 



<137> 6.1. ^«o>^ ACK ^11 ^S. ACK/NACK ^S.^ ^7]^^ 

<138> t^-^^S. ^«c}-^ ACK ^fl^S. ACK/NACK ^7l^^oll ^^flA-l 7] 

^ ^^<H1>H ^l<lb*>^ HARQ «o^^<^l^-l^ SR-ARQM- SW-ARQ =S.:£#<^1 ^ 
ACK/NACK ^^^711- A>-g-^>T3^ , o>sflsi- ^o] ^^^l- 
ACK/NACK ^7pj^ z^-zl-o] nsfl^ ^=^#^^1 ^^^i Esfl 

^ ^11^<^1^-1 ^^5]^ zl-z^s] w. :f-^(Sub code)^ ^^^ol7}- 1 ^^(slot) 
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SE^ 2 *^*(slots) ojifls a^cfl 27^^ **(slot)^ ^^*} 

^ ^VM-sl PLP«^l cfl-g-si^ A^ti. -^:^(Sub code)* ^=^1 ^ Si^^-. ^, 

^^11^ ^^<^1 ^]-§-5lfe 1 ^^(siot) 2 ^^SCslots) 

oflA^ ^^o] ^s.^^^ ^^I^tq-. i4e}-a^ ACK/NACKSl ^cfl 2 ^ 

^#(slots) ^± 1 *^(Slot)2l cj-^S ^^tb 7> 

:5:(sub codes)* 

^7] ACK ^fl^ (Reverse Link ACK Channel )S. ^^5]^ ACK/NACK ^ 

^^tl: <a 5>fil- <S 6><^] ^^^^ :^Hfl^ ^fl^draffic Channel) 

^ PLP7> A>-g-s>^ 541^ ^^^(Packet data rates), ^fl^ 3L^(Packet Format, 
Short Format/Long Format), n^JL inter laced multi-slot)^ 

^>-§-*>^ 7><:>11 ^7] <S. 5>S^ ^7] <S. 6>^S. ^^^Cf. 

ACK ^MCReverse Link ACK Channel )S. ACK/NACK i^^l^l^ ^7] MHfl^ 

^fl ^(Traffic Channel )Sl PLP7> ^ S^CShort Format )# A>-g-^>i, 4 

^El-^^( inter laced multi-slot) A>-g-^>^ PLP ^ 

^^(data rates)^l ^7] 7]- 4 ^^(=5msec)^ ^4 8 ^^(=10msec)^ ¥ 

7>^1 ^-^5. ^, ^^cJ-^ ACK ^ms. ACK/NACK» ^^*>7l ^^a-^ ^ 

^7l^ mefl^* ^^^V Al^^s:^E^ 1 ^^o) ^oi] :^ 

si 9J: uv ^^o)] A];^ T::f^S)-(time multiplexing)^)©! ^^17]^ ^^^^f. ^ 

ACK/NACK7> ^^^cf. 
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<140> ^7] Hsfl^ ^fl^ (Traffic Channel)^ PLP ^<Hl ^^^.9.^ ^"J"^ ACK 

^fl^ (Reverse ACK Channel )S.^Bl ^^s)^ ACK/NACK^ 1^ ACK/NACK^l e}- 
n, ^7]7} 4 ^^<=1 ^-f ^71 £ 3:4 ^o] #^/^^ ^1 gjo] z]-z^- ^ 
^Slfe ACK/NACK^ #S-(Early termination)* A>-§-€t4. SEtb ^^7] 

MEfl^ ^fl ^(Forward Traffic Channel)^ PLP^ ^1 ^ ii^ 

^J:( quasi -complementary sub code)^ ^tb ^1 ^1^1 (control 

message)S£. ^V-g-^cf. ^7] S. 4Si\- ^o] ^7]7\ 8 #^<y ^^sq- ^ 

^ ^^lai'^l ^^5]^ S.€- ACK/NACK^ i»m f^^(Early termination)* ^ 

«fl ^>-§-S)t^, wl^l) ^^5]^ ACK/NACK^<^1 S.2fl^ ^11 ^(Forward 

Traffic Channel)^ PLP^ A^'t ^1 ^ ^J: (quasi -complementary 

sub code)^ ^fl a] (control message)^. ^>-g-^T:^. <^7lA-^ iiii> 

€- ^^(Early terminat ion)e|- *>M-^ PLP^fl 3.^ ^^^^1-71 

ol^<Hl oj^c^- a)-^ ^]^^ ^Ai^ ^i-BfloflA-l ^^^>ji;^> PLP* 

ojo] ^Ai^ o;i^ ;g 0. ol^i-o^ Esfl^ ^)]^^ ^Jl 

^S.-^ PLP* ^^Jl#^ ^7>A]7l7l ^tb^. 

<141> SEfl^ ^fl^ (Traffic Channel)^ PLP7> ^7] ^ X^(Long Format)^ 

^>-§-*>^ ^^A^ PLP ^^^(data rates)-^! ^7] 7]- 8 #^(=10msec)^ 

16 *^(=20msec)<y ¥ 7l-^l ^^^1^, 
ACK/NACKS] ^1-^ ^7] ^ 5E^(Short Format)^] ^-fs]- ^<a^>t:f. 

<142> 6.. 2 c^] 
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<143> £ 55]- £ 6^ ^ ^'^Sl ^A]oll n^.^ ^^o] c^]^ ^o]ji S^olcf. 

St^i ACK/NACMl Sit!: ^1<>1^h1] ^sj-^ 1 ^^/PLPi^ 2 ^^/PLP^ 

^ 7>X1^ ^^51^, 2-^ €*^<H1 t!i\n ^7] ^ 7}^] ^ O]^ ^7}^]7} 

<144> v^7l :£ 5<^]^ 2 ^*/PLP^ 7iJ^6\] HARQ -^^"H] n:)-€- ^^el JS. 

o^^ul S^olcf. .^71 £ 6<^1^ 1 ^^/PLP^ ^-f*^! HARQ ^^<^1 ^ 

^ ^^Sl ^1-^ ^c^^ZL ^^o]t^, ^7] ^ A>o]ol ^l-o]^ 7fl^^ A] 

«H1 A>^^>^ ^S(Sub code)^ 2 ^^^^S ^«Ss^>^7>Sil- oI^t^ 1 

^^^^S. 7}^^7}^ ^}^]^^]^. 

<i45> ^V7i £ 102)- £ 11 ^ £. 12<»]1A^ ti<^;^lJi w>s|- ^o] a.^ 9X 

ACK/NACK^ ^11 ^*^>i:f ^^SlD^, o]^ :^ 7MS. Af-g-^Vrf. 

<146> o]-8} ^7] ^-^^ ^ ^A] cjlofl nc).^ -^^^ ^Ml 

^ 710^^1 «^lAi PLP» ^^^^><^ ^ 

s ^7] A-^ti. ^M^}7] 

7] A-^y. Ai«. ^ ^7lofl S^^fl 711^71- ^t^^lfe A-^S Cf^ 

^^0:1 w. ^^^^trf. 7}:^]^ ^7l A-la. 
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^o] tq.^ ^^o^ A^w ^^^5]^ MS. ^ti>ol^^ ^-§- 

^7] A-^ti.^.^ AS^^o] ^^^^1^ 712^7^1S. 

n^S*>7l dti^^ 9}^^ mi)^ O^S ^fl^tlri^f. ^, 

^1-71 i# 0-2.^ ^^t!: ^ ^^7l ^^^^1^ 714^;^!^ ^^t!:^-. ^7] ^aI;^-^] 
^ 7i4^;qi<^lA-i ^7l A-^ ^ ^5l]o](Cj)^ ^^t!-^. ^7] ^ 

^7l qAiti.-^^!- ^^th ^ 716^;^! ^7] '^a];^^] 

^ -^>7] 716^:^M^^ ^7] X]^^^6\] -§-^§>o^ -^71 4^Ai;S-^is«- 

B\ ACK7> ^A]5]^ ^7] 714^;^!^ ^7] 716^;^1«^lAi^ ^ 

^^^<^1 tfl-g-isVo^ ACK# ^^^m 'i'^^l-Ji 9X^^ 9J:<^l^i ^ 

^ SI^^ ;^>^^1-T^. ^7] ^ 3, S. m ^l-M-^ ^4^^ 

*><>i ACK NACK* ^^^l-7fl ^cf. ^7] A^ti.w-3:<H1 -§-^^1-<^ ACK SE^ NACK 

^7l ^Ai^^l^ ^7] 716^;^loflA-1 ACK^ ^^1*>^ ^^-71 710^;^lS 

olofl a>§>Q^ >^7l 716^;^1<^1A^ ACK7> ^aIs]^] ^^cf^ NACKC^^l] 
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NACK7> ^^^1*1-^ 718^ns. ^^W. ^^-^l ^^^^m 

718^7^]<^lAl PLP ^^^^ ^^ol ^^Sl$i^7>» ^^7] 718^;^l^lA-1 

PLP ^-^IS-S] ^^o] ^^_5l^x:fjl ^ci.^>ig 720^7jlS ^^^H, ^^<^1 
^$J:rfjl 722^:^1^ ^^7] ^^^^1^ -^1-71 720^:^1 

^l^i ^^-9-^ ^^^]-7l ^«fl -^7] II- 1 #7M^ ^ 722^ 

^7l 722^^1<^lA-1 ^>7l I# ^>7l A-lti:^:^!:^^ # 7fl^(S)5!l- w] 

5I^H S-€- ^-Ija^^lroil cflt!: ^S5]^^7l-# ^^tlri=f. ^7] 4^ 

^^^1^ ^7] 722^:^M^^ 17} S2ii=f 3.^] ^o.^ c>2j ^1-7] S.€- ^-^ ti.:f-^-i-<^l 
^^'=>] ^^^V*^ ^7l 714^^] S el^^Vrf. -^V7l # 

^^^m 714^;^] ^7] HI o^gfl c^-^ 
(Ci)» oHl ^^\<^, ^7] ^^^^1^ ^7] 722^:^M^^ 17} SM.^ 3. 

^ ^7l s.^ A-iH.«-5is.o| ^^o] 7i2^;^ls e)€*><^ 

^^£l<^ ^WH^^O] ^>7l ^f-ojcf. 

«>5!]- ^C] ^7l A^S. n]-^ ^^21 ^^^^IS^E^^l 

711 -S-^(NACK)^ ^^<^1 S\n ^^1-^0.^ €^*>«^<^> ^^1 ^7l 
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«s ^o] Ci, C2 Cs-1^ ^S-S. ^A^€ ^ 

^J^l-^-^S T^^^SiT^^ ^^7] PLP^ ^Al^ f^S*>Jl t^-^ PLP« ^^*>7l ^ 

t!: ^^tbi^. ^V^I^J:, ^1-71 ^^^1-^17> ^7] Co» ^^^-^S ^^^1-^1 

^7] ^Ai^^l^ ^^^^l^^BlSi 711 -S.^(NACK)* 

*H ^^71 A^y. ^^^^m t:]-^ Ci* ^^tt^. ol# ^sfl 

-^71 ^A]^^i^«.Bl ^^5]^ zl-zl-si A-la. -^s^ ^7l PLP^A^o^ 

^Hl^i^ ^^fl^l ^^^>^, ^^^^1^ 810^^1 <^1^-1 rfoiuiAlHl 

^ ^^^>7l 71-^H ^(j)ail. A-la ^>^^s;>^ 

<Hl^i^ i^-tl ^01 ^w>oi^2l- Cfol^JlAlEl ^H>oli^^ ^^§1- 

^ ^^^^ PLP <^W^] ^^sl^ pLpofl cflgflA^^ t}.o]B] 

-^71 ^A2;g-:^1^ 812^^1<^lAi ^^^^^]S.^B\o\ A-1 H.:f :£(Ci )» ^^thi=f. 

^7l ^Al^j-^]^ .^-71 A-^ti ^^^}^ SU^^lollA-l >^7l A-^ti «-^7> 

^7l ^Al;^J.^]^«-E^ ^^S. PLP'^l ^*>^ ^1» ^^^t:|-. >a-7l 

^7l jl- PLPl- Sell^Sl # 7ll=^(S)2f tilJi7^C.^A-l 7}^^}t]. 
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tl-^-Jl § ^'^l^. ^H'?]:. ^71 j7> ^7] ^1-71 ^Al^ 

PLP^] t\.JL ^ >^V7l 814^;^loflA^ ^7] j7> ^7] 

tq- 3.t]-JL ^^^1-^ ^^7] ^^^^1^ 816^;^!^ ^7] j7} ^7] 

3.^] ^t\-jL ^^^^ ^^7] ^^^^1^ 818^:^15. ^^flrcl-. 

4cltilAlBl ^w>ol^^ ^^tVrf. ^j-71 ^Lel]<aoii cfl«fl ^«Ssr>^ cfcjH^AlEl 

^WH^^ ^^7] o]^oll A-]ti. ^ >^7j A^ti. 

^Jl^ll cfl-S-^l-^ A-^y. ^Ji^oil ^^S^rf. c^l^cfl, ^1-71 ol^ ^^^o] Cq, 

Ci, C2, .... Cs-i<^lJI, ^^^V A-^ti. -«^7> Co'^l^ ^1-71 816^^1 <^lAi^ ol 

A-lti Co^ ^1-71 ol^cll ^Al^ Co^o^ CfojwlAlEl ^ti>oli^^ ^dj^ 

1=1-. 

<155> ^Al^^l^ ^7l 814^;^l<^lAi j7> SJS.^ 3.^1 ^C^J^ ^^l-s] 

TIM- ^>7l 816^^1 cfojylAlEl ^wM^o^ ^^o] ^^51^ 818^;^1S. 

3.^ ^«H^^ =T^*St!-cf. ^1-71 8i8^;^l<^lAi ^^*>^ ^:e. ^v}o]^o] ^ 

<156> >^l-7l S. 131- %^^}<^ ^E. ^«>ol^o^ ^^^1-^, ^7l ^A] 

<157> j^^^ g J Co U c, U c, ... U c, 
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<158> ^7] <^n^ 9>^]^^ ^ 9X^ Vi[9\. :^o] ^7] 3.B. ^^\^]^^ 

^^^^1^ 912^;^!^ ^^^><:^ ^>7l ^S^loll o^gfl ^A]^ 

^1^^^ CRC«- ^«fl ^^^Cf. ^7l ^A>7> ^SS)^ >a-7l ^-tl^J-^l 

^ 916^;NH1^^ ^^^S <^-¥-» ^^tb^. ^1-71 :&^oil S^tfl ^7] ^Al^V 

i5n<a<Hl ^^7> ^^5^>5i^Jl ^Al^^l^ 918^;^! S ^^^M 

7fl A^<^] ^^3-^]-^ NACK» ^=^^1=1-. ^l^]"^, ^^7] ^^7} ^ 

^^^^ ^7] ^^^^1^ 920^;^!^ ^^^M ^^^^1 
"^51^ ACK» ^7] ^^^^^]S. ^^tb^. 
<159> ^7] ^^^^1^ ^7] dlS^^M^"] NACK» ^ 922^;^!^ 

^>«^ n^^^ Ci» ^7l ^^^^1^ -^7] 920^;^lollAi ACK» 

*>5i-^^ 810^/^1 S ^^t!:^. ^>^1^, ^1-71 918^;^l<^l^i NACK» ^^^>S 

-^^ ^7] 922^AM^^ A-^ti. W-Jioj t;^;^^ ^S.^ ^ ^7] 5. 8^ 820^^^] 

S. ^^Itcf. ^7l 820^>^lS. ^^tb ^7l ^^^^1^ ^7l j» 1 ^7>Altl ^ 

rl-^^S. ^Ais]^ A-^u «.j:o^ ^Ai o. 812^;^] S Bl^tbcl-. 

<160> «>5q. ;y:ol ^ ^tgo^ ^A] c^jofl 4^ ^A];^^!^ ^^^^IS^B^^ 

Aiti.«-^oi] cfl-g-sryc^ ACK SE^ NACK» ^^*>^ , ^7] ACKl- ^^tlr ^-f^ll^ ^ 
Al^^lS-^E^Sl cf^ PLPofl A-la.«-^# ^Ai^c].. ^V^lni-^ >^7] NACK# ^ 
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^i, -^71 ^^^^m ^"^^91 ^-l^-^^^ ^^^] ACK» ^^1- nfl^^M ^ 

Jiofl ^«flAi£ ^^^ol ^Alol ol^ol;;^]^! c}^ ^7] ^^^M PLP^ 



<161> u>fif ^o] ^ ^vcg o. ^aVolx^ji}. rfojB^AlBl ^bH^^^ 

^-f Al>i^^ <5l^^* 7]\^^}Ji:^} ^^(Soft combining)^ 

^>-§-^H, 3.^^ Ji^^ 4^ S= ^ w>ol ^ (packet code 

combining)^ ^>-g-^l-<^ Aj^^e^o^ throughput)* 7flAls:>^ S.3\-7} SJrf. 



62-50 



1020000062155 W^ ^^>: 2001/10/23 
11 

^7] A^a. C}.o|^ ^^o^ n5]|oj--0. 

^S. ^7] ^^tb ^^'HS ^>M-^ ^ell-a*^! -g-^^>^ ^11 ^ 

-^S. t}^ ^^7] . 
2] 

. -^71 Aiti. ^s. ^-^ ^^^*>^ ^iS. «- ^^^^1^^ 

^7l ^W<i=]<^l ^7] A-^s cf^ A^ti. :^:£*ol s. 

^7l ^Al;a-^ls«.Eio^ ACKl: =^^^>^1 ^*>^ ^7] A-^S. rf^ 
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^^1-^^ t}^ ^7] 
I^^*^ 3] 

^l2«J-«>fl ^71 3ifl^ ^tiH^^. 

^7] ^^^^^IS^E-lo] ACK* ^^1- nfl^'H ^7] ^^ofl cfl-§-^>o^ 

>^>7l A-lS Cf^ ^>-o^ ^:|^ ^■^^S. ^J-7l 

^7] ^7] #Sl ^If^ sfl^o] -fc^j 

^ -^S^^^ ^^a. ^wM^^ ^Sll iL^7.> 

^WH^^ ^7l 3^ ^W>olT^^ ^1i^>Jl. ^7l 5fl^ t:f<^lB]^lH^ ^ 

^^Jlf >a-7l 3.^ ^ti><^l^# ^«fl ^^7> ^-^3^1-^1 ^11 

A^^m €:>fe >a-7l 
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Eb/No(dB) 



Gain for code combining 
using Rb1/8 



Es of R-1/3 - Es of R-1/6 
HARQ Type ami 



Es of R-1/3 B 2X Es of R-1/6 
Non HARQ 
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[3^ 2] 



201 --^ 
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IS. 31 



tial .25m5ec 




t3+t4<2.5mS6C 



1 Physical Layer 
Packet /one slot 
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5] 



Physical Layer PacfcM 



Trsnsmb 
skui 



TfsnsnA 
dot2 



Transinh 
dots 



siai4 stas 
n*2 nt3 n*4 ih5 ru6 n^7 n*a n*9 n*\0 n*■%^ rwl2 iwl3 fv^U fulS n*1S r>*-17 



ei4.4l(l)p» I 



ACK channel 

HaU-Skti 



mm 



mm 




f NACK(2) 
Code 



NACK(Z) 



f MACK(2) 





m 


m mm ■ mm 


n n*Z r»*3 n*4 n*S n*6 rv*7 rv*4 iv»9 fw-IO fM-1 1 o*12 


n+13 


0*14 0+15 i>+16 f>*17 





6] 



Forward Traffic Channel 
Physical Layer Packet 
Transndssions with 
1B4a2kbps 



ACK channel 

Han-SKH 
Transmission 



Transmit 
slol 1 



Transmit 
SkA2 



TransTTtt 
slota 



Transmit 

8)014 



Transmit 
sloiS 



m-1 ih2 n+3 rH4 tnS mQ n*7 n+6 tnG n*^0 n+ll n+12 n*^Z n^14 n^lS m-16 rH-17 



ililii 



liiiiii 





Multi 
r NACK<2) 
Code 




rM-1 rH2 tH3 n+4 r>+S rnfl n+7 rufl r>+9 r»+10 n+ll rv+12 n+13 rvi-14 n+lS rH-16 n+17 
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IH 12] 




ft 











912 




914 



916 




T 



922 



920 



5 



\ 
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